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~ L I E ~ TSCIEOZ U n P L s s  9 
MFIPmf SCIMCK APPLICATIONS IhT'L Enclosed are the results O f  soeoificl samles sutm:cced far 

FACILITY 	 nna?vsis. If v01lhave a m  mescions Dlease use Order U for 

fastrr ilrntificetran. 
mxo EPA CWTIFICATIW: C W E F I I ~~ 4 0 9 5 .  HICRD~ICLOGICAL*a52 
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1 TEST CODE I Sample SanplC 02 *le semple sawie 0s I 


[[I 
I I I 

In: I 2.12 0.811 30.8 2.180 ls.1 I 

I I ! 
I I 


1 	 mSTmD� I SalPple06 I 

default unics I Imcered ur ic s )  I 


I I I 

l E  I 0.507 I 

I w/1 1 

I I 
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CINCI.NNATI, OlIIO 45221-3031 C l n c i m t i .  Ohio 45241 

A m JIRJDA RIESBR A T E N  Debbe Jones 

P H O . ~~ 5 1 3 )7n-2818 CcwrACr $AWN 

CLIENT SCIEO? ' sAp(Plas fi 
COnPANY SCIENCZ APPLICATIONS RET'L Encloacd 8 r ~the T e N l t S  of sDecif icd samples submitzed for 

PMXLTN analwin. I f  YDC have anv auesc iom please use Crder X for 
fascer  1dentifica:mn. 

om0 EPA CERTIFICXTIMT:~ ~ ~ E M I C A L~ 4 0 9 s .MICXOBZOIDWX. ne50 

WORK ID l0/17-29/01 EPA HG IIILTER: 

TAXEN C ! - R  OA!?C �WcLosIXES. 

TRAAS DELIVERED 
N P E  L X O D I E / S O L l W L E A ~ ~  

P.O. n 44aov3a593 

I2NOICE under seuaxate cover 
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l l / l3 /01  ll:59:43 
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EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

mI PEPORT 

Result. By T M  

*or* order # 01-10-674 

i T S S  CODE 1 S*mplC 
{ default  m c s  j (entered units1 

I 
I =  i <0.0005 

I 4 1 I 
I 

i TEST KIDS I samples  
1 defaulr c u t s  1 (entered unicsl 

i I 

IK:  I O . O U 7  


j ms/l I 

- 1 

~ ~ 

; TEST CODE I sample 

~ defnulc u*.its I 1ei;ered units1 

I I 
I =  I <0.0005 

I ng/i I 

I TEST COD5 1 Sanple 
! defazl: W i r s  1 lencered unicsi 

i I 
I ilG I 0.001ao 

I W / l  I 

I TEST CODE I sumpie a 
1 defadlt  UC::~ 1 !er.tercd un i t s :  

! I 

I I 0.00116 


1 m g l l  i 

I 


1 T& CODE i S a m p l e 6  

I default  unirs i lencered unlcsi 

! i 

I iffi i 0.00157 


! nrJ/1 I 


sample 02 
(entered units; 

0.00251 

Sample E 
(entered unics! 

0.00111 

Sanple 12 

(entered Lnitsi 


0.0068Z 

Sample 17 

lencered ?:nits) 


0.00139 

Sample 22 


,-le E 
lencrred imits! 

0.00156 

Sample 0s 
ienrrred m i c s :  

0.00734 

Sample 2 

(enrered tm:zs! 


0.00294 

sJmp1e 

(entered tmics!  

0.00378 

Sarnle 23 


Sample 3 

(entered units! 


0.00113 

Slnplt 09 
(entered uni:s: 

0.111 


Mmple I?. 
ienccred un i s s )  

0.00555 

Sample 19 

(entered un:csl 


0.181 

San;p?e 2 


S a q l e  0s 
(entered w.:tsl 

0.00415 

sample 

centered units!  

0.157 

SayllC g 


! 

I 

I 

1 

i 

1 


I 

! 

I 

I 

I 


I 

!entered Lnics! 1 


I 

0.0140 	 1 


! 


s a . n F l c ~  i 

(enter& units1 I 


I 

0.136 I 


sample ! 
!entered units~ !ectrrefl uzits! 

0.00429 0.00223 

Simp1c Sample 

(enrered uni:s: ientsred =nits!  

0.00142 r0.0005 

ientered ~nics! t exered  u~:its!  1 

I 


0.00237 0.00266 1 

I 

I 


%rrple 29 sample 30 1 

#enter-d un:rrl !enrered xnicgi) 1 


0.00086 0.00133 I 

I 
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QC REPORT 
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CASE NARRATIVE 

PROJECT: Science Applications Int’L (SCIEOZ) (Work Order # 0110674-01 to 44and 
0110676-01 to 06) 

METAL 

Mercury analyses were performed in accordancewith SW 846 Method 7470A and meet the 
required QC criteria. 

Lnitial calibrations were performed within 0.9997 to 0.9998 Correlation Coefficient. 

The daily calibration were verified by Initial Calibration Verification (ICV)standard and 
ContinuingCalibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

All the laboratory control samples recoveries were within the acceptablecontrol limits. 

RPD calculated for all duplicate analyses were within the acceptablecontrol limits. 

All matrix spike samples recoveries were within the acceptable control limits. 

For two analytical batches PostDigestion Spikes(PDS)were performed due to the high level of 
mercury present. 

All method blanks were free of contamination. 

b .  MCC ( <  I ,  1 / 3 / 4 1  
Jyoti Desai (Date) 
QA Coordinator 
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Sample Dilution Record H(j -fv-lm MCT) 1r-8-01 



.-"Ta 
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Sarnole X (Ongna) ilst )2nd (3rd (TotalDiluncn Factor 
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RAW DATA 

I .: 

I 
I 
1 

I 

I 

I 
I 
I 

! - .  

UAILH UL UAiA 


SPIKE SOURCE STD PREP # SPIKE INFORMATION 


I u 4m 0 IC mi " I .  I 
Acceptance Cnteria: 
Duplicates ( + / - I  25% 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

ug/L ug!L ug!L spike ug/L 
spike added run 1 run 2 mean ' rpd value sx t s p  %rec'

m.4 G 5  - \ 3 4 5  'j\5.00uglL C&5J 5-

DATE ANALYZED i i-io-d 

SAMPLE NUMBER - 1 Y  -\a 


ANALYIST DEPT. SUPER - INORGANIC SUPER.-
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Environmantar Enterprises Hg Aqueous Digestion Log 

BATCH QC DATA i 
SPIKE SOURCE SPIKE INFORMATION 

LmkL I 
Acceptance Criteria: 

Duplicates I +I-)25% 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

I 

u g l l  ugfL ug/L spike uglL 
spike added run 1 run 2 mean rpd value sx +sp %rec 

I.00- g& s 5  5.OOuglL ** Rh*\o-/ 
b.\q 

DATEANALYZED \ \  -8-01 

SAMPLE NUMBER R \ \ \ - , p 7 4  - 3 \ b  


ANALYST m DEPT.SUPER - INORGANIC SUPER.­


,.--7

iI) ..-.­
$ .  

-
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__./ RAWDATA .. . - ,  I. 

BATCH QC DATA 

SPIKE SOURCE STD PREP # 


-!sed 

I s s p i k e  Recovery MEAN RECOVERY (+I-)3'SD 

ugIL uglL 
spike added run 1 run 2 -q.3b 2 3  


DATE ANALYZED 
SAMPLE NUMBER 

ANALYIST 

.. . .. .--.-- .. 

uglL spike - ugk 
mean rpd value sx + s pa\5.OOuglL 

-
5 I - i  

I 
%rec 

2 3 . L  

5 m \  l\o.owb 
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FORUhi 

D4TL ?!?!!E3 

%!Hi 

i H S T R l J f l E I U  STBTUS 
E~LIEPATiONRESULTS 

... . .  

,*,. 

. . .. . . . . 
! ! .86.2881 
1159 

SEQUENTIAL
ERCH RERDIHF; 
Dl.W:HG - RUW.. . 
HB 
Y E S  

PHPT0HVLTIPL:ER VOLTS 387 .8  

PARRIIETERS T O  B E  SET NANUBLLY 

YWELEHGTH (nr :a ZJI 7 
S L I T  YIOTH ( n e )  8 . 5  
A I R  FLOY . 8 . 8 0  

R E  1 
S I : l r L E - _x. SI&HK 
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.. BLANK 0.00 -0.000 -0 -001 -0. 
. STANDARD 1 0.50  1.1 0.010 0.010 0. 

STANDARD 2 2.00 0.u 0.042 0.042 0. 
STANDARD 3 5.00 0 . 4  0.106 0.106 0. 
STANDARD 4 10.00 0 . 5  0.206 0.205 0. 
STANIjCiHD 5 40.00 9 .7  0.767 ' 0.763 0 

%&A's d 
. -.. . .  ­

, * .  
: , ,:: -=.2 ' * I \  -b-01 

L'- . .L.2 L d 

q3 1 W O b  
hw) l\-b-o\ 

VW.P,FltDFT+I 
# % A ­

8.86 CONCEHIP1CIBW 44.88 
LCS=.tDmlEc \ma* Ern hr2oq 12-t 'T.V.  

r
I ILI 
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QPERITDR 

OLTE 
BITCH HO 


FOPHIT 

DATA PL!HTED 

PRIHT 

IHSTRUHEHi STBTUS 

CkLleRkTIOH RESULTS 

CfiLIBRkiIOH GRtiPti 

SitHFLi LABELS 

LiHES PER REPORT fIii 


P P X R A H  16 

BLIGH 02 i R H F  

8EQUEHTIRL 

f R C H  REAOING 

DURING RUN 

RQ 

YES 

YES 

YES 
66 


He 

I : . ; : ; : : : . I 

f i L l G H  HC LRHP 

PERK YIVELEHGTH ' : : I. E I 


PHOTOIULTIPLIE2 UOLTS 384.7 


PPRIHETERS TO BE SET HRHVBLLY 


YI)UELEHGTH nr j 

SLIT PiOiH !na)

kIf i  FLOY R.98 
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RLANK 0.00 0.000 
STANDfiRD 1 0.50 9.9  0.010 . .  ­79mRmihlr - &.VU v . 
STANDARD 2 2.60 . 1.1 0.042 
STANDARD 3 5.00 0.9 0.108 
STANDARD 4 10.00 0.6 0.209 
STANEARD 5 40.00 0.2 0.790 

8 .869  

a 
8 
5 
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1 ,;s,',--' - , 

-6.000 6.000 ) S I 0  L 
-4L.016-4.011sa10 - ­u .UCI 

0.G43 0 . 0 4 L ~ o m  
0.107 0.10%Un\b 
0.208 0.210va10 
0.789 0.792bato 

\\-b-Oi 


YLIImEB 1 
0ATE 
L 

A 

4% 
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atIGH 02 Llh? 
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kLIGH HC L R R P  

PEAK H G V i L E H G i R  ' ' ' ' ' ' 
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00 - . - .  .. -0. 600 
0.0 0.010 

BTANDCIRD 2 2.00. 0.6 0.038 
STANDARD 3 ' 5-00 0 . 4  ' - - 0.100 
STANDARD 4 I"^ 1 C i . 0 0  0.0 0.196 
STANDARD 5 1 I--40.00 0.4 0.738 0.736 

\ I  -b -0I 
>.-& 
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Sample # /Onginat l i s  (2nd 13rd [Total Diluoon Facm 1 
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Environmental Enterprises Hg Aqueous Digestion Log Metals Depamnenr 

Acceprance Crirena. 
Duplicates t + I - )  25 % 
%Sptke Recovery MEAN RECOVERY ( 7-/-)3'SD 
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3.3:: 

A 
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RAWDATA 

. .- . _  
e-# 01-09-416 
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EVALUATION MERCURYOF TREATMENT OF BULKELEMENTAL 

gBI p6p(R .or* omr # 


%CIIIL. By mt 

I TEST CODE I s s a p 1 e a  


I d e f a u l t  units I (en tered  u n i t s )  


I I 

I =  1 ~ 0 . 0 0 0 5  


I -11 I 


1 TGST @JD� I - le06 

1 d e f a u l t  units ! (enteredu n i t s ,  


I I 

I =  I 0.01) 


I I 


I TEST CODE 1 s a n P l e 1 6  

{ d e f a u l t  u n i t s  I (an tered  unit-) 

I I 

I "  1 2.17 


! rqlll. I 

I 


1 TEST curls 1 sample= 

i d e f a u l t  units 8 l emcred  u n i t s 1  


I I 

I *  I 0.130 


I d: I 


I TEST CODE I Salaple 6 
I d e f s u l r  units ! (en-cred un-c.1 

I I 

I = - I 0.020 


I W / l  I 

1 


1 TESi CODE I s anple  31 


Sample 

(en tered  uziics) 


0 -005 

-.Le ic? 
(en tered  unitst 

0 . 0 u  

Sample It 
(en tered  unltsl 

0.016 


S.lap1e 
(en tered  mltsl 

4.35 

S a q h  

(en tered  units1 

0.025 

Sample 3 
i e n t e r r d  micsl 

1,210 


m g k  

s.u.ple a !2 
(en tered  units) (en tered  units! 

0.001 0.005 

sample s.npl= Q2 
(enter-d units) (en tered  units) 

0.051 0.0005 

sanplc && Sample 2 
(en tered  (~ l i t s l  (en tered  unxts )  

0.011 <0.0005 

Saaplc 2 sample 3 

01-09416 

Sawle05 I 
tentere? ~.-itsII 

I 
0.00s I 

I 

.sac+leD I 
fencezed units) 1 

1 
O.ll7 I 

I 

Sample lo 1 
Iencered units) 1 

I 
0.257 

J 
I 

sample= i 

, 

(en tered  ~ l i t s )  (en tered  un~tsl l cn ta red  units! 1 
I 

0.289 0.073 0.066 I 
I 

Sample 2 Sample 29 sample 30 j 

ien:ered w.~tsi Lencered -its! ,entered unrtsl I 
I 

0.019 3,380 3.830 I 
mO/*Il mg/*3 1 

I 

Sample s.np1e E S m p k  ,s I 
lcnrerid ur.i t5) lene-rrd unit.( icnrered uT.:ts! 

I 
1.530 1.280 , 1.630 I 

w/*g mg/kg mg/W ! 
I 

1 d e f a u l t  u n i t s  -1 tenccred '~nital 

I I 

I = - I 3.910 


I m g / l  I mg/kg 

I 
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W O a i  X, A L Z R  FACILITY 
TO D5-W. CF C V I L  h LWIR. E-. 

CINCIWMK, Oil0 45221-0071 

A m LINDA RIEDER 

C L l d  SCIEO2 SAMPLE5 2 
coHpp.DX SCIZRCE A?PLICATIONS INI’L 
FACILITY 

PRE?ARD EmirOrmenLdl  LzterPrxsers 

BY 10163 Cincinnati-Davton Rd. 
Cincinnati. Ohio 4 5 2 4 1  

A n ”  Debbe Jones 

PliONE 1513) 772-2818 COKTACT xi: 
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lmrk Order I 01-10-360 

-~ 

I TEST cons I -le06 a m p l e  0.I Sample 0s sample 0, SrrQ1eo I 

I default units I f m t e r e d  unrts) (entered unltn) (entered unite!  (entered units1 (entered units) I 

I I I 


I =  i 0.001 0.003 0.001 0.003 <0.0005 I 

I ng/l I I 

I I 


I "EST CODE I sample= sample 17 sample 2 I 

1 defaYlt units I (enrered unlcs)  (er.rercd units! (entered u n l t S T  i 

I I I 

Is. I 0.010 o.oia. <o .0005 I 

I ng/f I 1 
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SCIEOZ 
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CASE NARRATIVE 

PROJECT:Science Applications InfL (SCIEOZ)(WorkOrder # 0109416-01 to 41 and 
0110360-01to 18) 

METAL 

Mercury analyses were performed in accordance withSW 846Method 7470Aand meet the 
required QC criteria. 

R 

Initial calibrationswere performed within 0.9996 to 0.9999Correlation Coeficient. 

The daily calibrationwere verified by Initial Calibration Verification (ICV) standard and 
Continuing Calibration Verification (CCV)standard. ICV and all CCV recoveries were within 
the acceptable control limirs. 

AI1 the laboratory control samples recoveries were within the acceptable control limits. 

RPD calculated for all duplicate analyses were within the acceptable control limits. 

All matrix spike samples recoveries were within the acceptable control limits. 

For three analytical batches Post Digestion Spikes (PDS) were performed due to the high level of -	 mercqpresent 

Ail method blanks were free of contamination. 

Jyoti Desai (Date) 
QA Coordinator 
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Sample Dilution Record t\s 

l%rnpb # loriginal l lst  j2nd I3rd (4th 15th ]Total DtluttonFactor 1 


I I I I 1


I I I I I I 


. 
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RAWDATA 


3 K  I '  

' 

- 5 3 A - I( 

.- ... 
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EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

Environmental Enterprims 

BATCH ac DATA 
SPIKE SOURCE

c5-Fro { I
F x n  C Q p4 

Acceptance Crttena: 
Duplicates icA) 25 % 
%Spike Recovery 

11 I
' 'I" DATE ANALYZED 

~ SAMPLENUMBER 


Hg Aqusous Digestion Log 

SPIKE INFORMATION 

s \ ~ m IOC I-

MEAN RECOVERY (+/-)3*SD 

-I 

DEPT.SUPER __ INORGANIC SUPER.­

6-45 




BATCH QC DATA 

SPIKE SOURCE SPIKE INFORMATION
-LCS (m) ..-c>m i L& \- . - b 17- I 
?-)K r-> P 1 Q m  I I 1  I ,  ' ' .  

Acceptance Cmena: 
Duplicates [ + / - I  25% 
%Spike Recovery MEAN RECOVERY 1+/-13'SD I 

L I 
ug/L UglL ug/L spike ug/L

spike added run 1 y n  2 mean rpd value sx +sp %rec 
10,9zIr,q - 2 2  5.00ugL a?-qT0q' / .

\ 

DATE ANALYZED q-aq-0\ 
SAMPLE NUMBER 9 - tlb-lS A 

ANALYIST DEPT.SUPER - INORGANIC SUPER.-
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EVALUATION MERCURYOF hEATMENT OF BULKELEMENTAL 

-

SPIKE SOURCE 

L 
Acceptance Criteria: . 

Duplicates ( + / - I  25% 
%Spike Recovery MEAN RECOVERY { + /-13*SD 

ugtL ug/L ug/L spike UglL 
spike added run 1 run 2 mean rpd value sx i s p  %rec 

5- ,“9Le r d jq 5’ u l j 3  3& 5.0ougi~ +q &e’/ 

DATE ANALYZED c,. 7,e-z; I 

SAMPLE NUMBER 0 i - 9 \ i G - m;P 

* ANALYIST DEPT.SUPER - INORGANIC SUPER.-
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SAMPLE NUMBER 

ANALYlST DE?T.SUPER -Y 
@ 

B-48 a 




*2­
-*-..m 
EVALUATION OF BULKELEMENTALOF TREATMEMT MERCURY 

c3 8-49 




8-50 43 




&-; * -

EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

0-010 0.010 
0.025 0.Oze 
0.105 0.107 
0.002 0.iiOL 
0.017 0.017 
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0-049 0.0Si-) 
0.009 0.003 

0.122 0.124 

ir.121 0.123 

0.119 
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PROGRRN 16 Hq

BCRNK fEPLICITE 1 RRHURL 

PBSOPEANCE c O N t E H T R b T I O H  EC ON 

INTEGffLTIQH 3.6 ( s e i !  AIR OHLI 


PR!HTiHG 
REPORT F O R l l l  x 

O P E M T O R  
Z A i E  
EkTCH NO. 

iORnCl i  
QAT& PE!RTEI! 
FEINT 

IHSiRUIENT STATUS 
CRLIBUATIOH R E S U L T S  
C R L I E ) ? C ~ ~ V J YU M P H  
SRRPLE LAEELS 

-iiHEZ FER REFORT FRGE 
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Sample # )Original (1st 12nd ' 13M lTota1Dilutton Factor 1 
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I I I 1 I 
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Environmantd Einsrprl8­

.-

BATCH ac DATA 

SPIKE SOURC STD PREP # SPIKE INFORMATION 


R,26'.I

JLLck!- anml I '  

Acceptance Cflterla: 
Duplicates i+I-) 25% 
%Spike Recovery MEAN RECOVERY ( i-1-13*SD 

uglL ug/L uglL spike ug/L 
spike added run 1 

4.ab 
run 2 mean rpd
q.51 a g.bq 

value sx + s p  
5.00ug/L u c 

%rec 

5,\ CLp 
FmI IO& 

DATE ANALYZED IO-\ b-01 
SAMPLE NUMBER \r,-3km-Ih 

ANALYST DEPT.SUPER - INORGANIC SUPER-
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BATCH ac DATA 
SPIKE SOURCE 
F m  f ~t cs)
C m  TCn 

7 x> e 
Acceptance Criteria: 

Duplicates (+ / -I  25% 
%Spike Recovery MEAN RECOVERY l+/-)3'SD 

spik%added 
ug/L ug/L 	 ug/L 

mean 

DATE ANALYZED \D- \Q-0 I 
SAMPLE NUMBER -3bL)- \ W P  

ANALYST DEPTSUPER -

a 


'\ ..,
b 

SPIKE INFORMATION 
a t A Irxa&i &I% J 
.IDnl I '  I . 

spike uglL 
value sx +sp %rec 

INORGANIC SUPER.-
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FODnAi 

OGTk PP!NTED 

PRINT 

IHSTRiJBEHi S i i i i t i S  

CLLIBRIT19N RESULTS 

CGLIBRGTIBH GRGPH 

SBIlPLE ?fiBE!.S 

LINES PER REPORT PBGE 


PROGRRH 16 

1444 1445 

SEQUENTIGL 
i f i t H  REfiDlHG 
OlJRlHG FVH 
HG 
YES 
YES 

YES 
ii 


Hs 


PHCTONULTIPLIER VOLTS 357 ? 

FRRRNETERS TO BE SET HRNUALLY 

YkVELENGiH <na ? 2 S 3 . i  
SLiT YIDTH <no:* 8.5 
a m  F L O L ~  8 . 6 6  
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JI.IbL aAbI)IIL -1 . .  - ,. . ., 

BLANK 0.00 0.000 0,000 
STANDARD I 0-50 0.0 0.011 0.011 
STANDARD 2 2.00 1.0 0.044 0.045 
STANDARD 3 5.00 0.4 0.112 0.3.12 
STANDARD 4 10.00 0.5 0.226 0.225 
STANDARD 5 40.00 0.6 0.826 6.825 

Std -a 

Ic+b-o1 

. .  
i m . .-­

8.989 
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REPORT UC. ALTSR FACiLITY 
TO DPTI. OF CIVIL b PEIVIR. E S .  

FINCINNATI. OH10 45221-0071 

ATTEN LINDA RIZSZR 

aIMT hCIE32 -2% 
COMPIW SCIWCe APPLICATIONS IFiT': 

FACILITY 


PRFPARED mwimnmencal Enternrises 
EY 10163 Cincinnati-Davton Rd. 

Cincinnati. Cbio 4524'. 

A m Debbe Jones 
PHokT (513) 712-2818  m m  JASCN 

Fnclosed are the rs.ulrs of mmcified samles dvbnitted for 
anaimis. If YOU have any westiow ~leascuse O r d e r  for 
faeccr identiffcarion. 

9 A / K  mcLosuREs. 

PTcv:ouo1v Rewrted on 08/31/01. 

01 -rr1j m . e  HG HcrCUTv (Cold Vawr)-
32
-
73
-- c 1131 TCLP badYate01 


-	 C BIT Tplp  -te05 
- 6 w C E 2 T v0 

- 7 7 & & r C B m ~0 

-CP p ­
-0 9 ~ C N - S l s o l l d  

-10 V m d x  C N-SZ solld 
2 v e r  C N-uSolid -12 vcndor c Alu-y Solid 
-13 V- C N - S 5  Solid -14 Vendor C Bl-Sl Solid 
IS c Bl-s2 .soul-- V m d a r C B1-S3 Solid16 

-17 VadDr  C 8144 Solid 
V U m r  C 81-e Solid -19 V e r  C 82-s1 Solid -2') vendor c 82-9 solid 

-21 v w r  c E2-s3 S o u  

-22 Vembr C 82-SI Solid 

-23 V e r  C 82-65 Solid 
- vex&? C 83-51 So1162 4  

- Vendor C 83-52 Solid? S  

16 V m d x  C 83-53 Solid 
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llaa2id: OS/lS/Ol 


I ZEST CODE I S a m p i e ~  Sample 07 SaEpPlc E SaPple 2 s a q 1 e x  1 

1 default  Urizs I lentercd unirs) lencered w i t s )  lcntcrcd units) lencered u!lcs) lenttred unxts! I 

I 1 i 

I =  I 0.009 0.001 0-0005 10.700 9.B60 I 

i ng/l I w l k g  I 


I TEST m D E  I sslnpze 2 Sampic Sample Sample S a m p l e s  i 

1 defsu l t  units ! (entered units) (entered tmlrsl fenrerrd wits1 (entered - ~ L C S !  !entered unltsl [ 


I I I 

I =  i 7,020 9,730 0.600 1.750 1,910 I 

I I m/w V/kq arg/*g W/kq W/kg I 
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f m CaDE I --1=a I 
I defaul t  units I (entered c n i c s l  I 
I I I 
I =  I 0.021 I 
! 4 1  I I 
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QC REPORT 

UNIVERSITY OF CINCINNATI 
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TABLEOF CONTENTS 

METAL 
PAGE # 

Initial and Continuing Calibration Verification Recovery Data................ .................... 1.4 


Quality Assurance Kcport........................................................................ ........................... 5 

-


Sample Dilution Record............................................................................. 6 .9 


Sample Digestion Log............................................. ............................................... 10 .13 


Mercury AnalysisData........................... ....-.............-....-........-..-................................14 .24 
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EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 
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CASE NARRATIVE 

PROJECT:Science Applications Lnt'L (SCIE02) (WorkOrder # 0108371-01to 51) 

METAL 

Mercury analyses were performed in accordance with SW 846 Method 747014 and meet the 
requiredQC criteria. 

Initial calibrations were performed within 0.9996 to 0.9998 Correlation Coefficient. 

The daily calibration were verified by Initial Calibration Verification (1CV) standard and 
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

Laboratory control samples recovery were nlthin the acceptable control limits. 

RPD calculated for duplicate analyses were within the accepta6le controllimits. 

Forall the analytical batches PostDigestion Spikes (PDS) were performed due to the high level 
of mercury present. except for sample 0108371-1. All the PDS recoveries were within the 
control limits. 

Method blanks were free of contamination. 
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Sample Dilution Record 

Analyst lnt: Hp q  Analysis: Method# 7 4 ? 0 A  
d 
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Sample Dilution Record 


Date: /?-&/O / AnalystInt:/-[/J Analysis: f- /S Method# 7 4-70 4 

Sample # [Original I Ist  j2nd I3rd 14th 15th (Total Dilution Factor 
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EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

Environmental Enterprises Hg Aqueous Digesttun Log Metals Department 

uglL uglL spike ug/L 

-?p>z :-,.,*­1 a.,. 

DATE ANALYZED 
r 
L 

\ ; v i  > _." i.:n-,"3 , -:.A) 

SAMPLE NUMBER Q\& -,& - 3 )  ' LL 

DEPT. SUPER __ INORGANIC SUPER.-

Page < 
- - ~--__ _- - - . _­
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SPlKE INFORMATION 

&xQL&-- I I 

A!&aL ‘I 


Acceptance Criteria 
Duplicates ( r /-) 259’0 

MEAN RECOVERY ( + ;-)3’SD%Spike Recovery 
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Merair DeDarrmenT 

BATCH CC DATA 
SPIKE SOURCE
Em-37K STD PREP # SPIKE IN'FORMATION 

Jlhls0.k 1- 1 * +F-- 1 

A 
Acceptance Criteria: 7 

Dupltcares I+/-)  25% 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

_ '  

DATE ANALYZED 
SAMPLE NUMBER 

ANALYST =l 

-I__ 
.. . .. -.._ 
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Environmenral Enrerprises Hg M i s c e l l a n e o u s  
Metals Deoartnenr 

SPIKE SOURCE 
LCS- ERP 

STD PREP t 

3EE 
SPIKE IN'FORMATION 

I I 
Acceptance Crirena: 

Duplicates I + I - )  25 46 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

I ! 
spike ugJL 

spike added run 1 run 2 mean rpd value sx -sp %rec
- - Z a L  

DATE ANALYZED 
SAMPLE NUMBER . 

ANALYI ST DEPT. SUPER - INORGANIC SUPER.-Y 
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OPERATOF 
O B i E  
BATCH 8 9 .  

FORRkT 

DbTP P P l H T E B  

PEiHT 


. -.. 
5AhPLE :asEcs 
LIHE:' PES PEFORT P K E  

1485 1466 

SEQUENTIAL 
EA?'? PEA91HG 
9USlNG RVN 

YES 

66 


PHOTOHVLTIPLIER UOLTS 387 . B  

P A P M E T E R S  TO BE SET HAHWLLY 

YGELEHETH < nr! 2 5 3 . 7  
SLIT C I K H  cnmj 8.5 
Gi2 FLDW 8.88 
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BLfiNk 0.00 0.U01 0.001 0.OOlZU, 

STANDARD 1 0.50 72.5  0.011 0.011 0.01TlTaoq 

STANDARD -3 2.00 0.2 0.045 0.045 0.045-

STANDARD 3 5 - 00 0.1 0.117 0.i17 

STANDARD 4 10.00 0.3 0.225 0 - 234 0. 235uzo'l 

STANDARD 5 40.0C) 0.8 o.aai 0.876 0.8saxad g-20-1 
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0.9 0.131 0.190 0.132 
0 . 5  0.128 0.120 0.129 
0.0 0.000 0.000 0.000 
0.6 0.546 0.545 0.548 
0.4 0.505 0.504 0.507 
0.5 0.405 u.403 0.406 
0 .8  0.499 0.496 0.50, 
0.7 0.444 0.441 0.446 
0.6 0.090 0.ii93 0.091 
1.3 0.DSB 0 05'8 0- 0 " C J  
-3.Y -- - 4k4.394- -4*.09s.- --13,09z-- ­
0.1 i;, .O?Z 0.0?3 0.095 
0.6 0.128 0.12e 0.129 
9 . 5  0.001 0.001 0I001 

0.098 0.1ov 

0.111 0.111 

0.100 0.101 rjcq­
0.179 0.181- s-om)(-1Jn 
0.121 0.127 5*a.d 'OFVbLUW] 
0.601 0.001 
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PROGRBA 16 H9 
SAMPLE I REPLICGTE 1 K W U R L  

IHTESPATIOH 3 fi csec) L I P  OHLY 
8 0 13 0 kBSOBBbHCE COHCENTRITlOH BE OH 

FP I N T I N G  
DIrItfIZRIICY . 

iOPRi t i  
DkTk PDIRTED 

FRIWI 

IHSTPOIEHi S T l T U S  

CRLIBRBTICH R E S U L T S  
CkLIERkTIOH GRGPH 
SRWPLE LRBiLS 
LIMES PER REPORT FBGE 


SEPUEHTIBL 
EACH REIIDlHG 
OUBIHG RUN 
NO 
PES 
YE9 
YES 

66 


H9 

REPLICGTE 1
8 0 13 0 

FPI N T I N G  

. 	A L I C H  02 LRHP 

RLIGN %C LIMP 

PROGRBA 16 
SAMPLE I 
kBSOBBbHCE COHCENTRITlOH
IHTESPATIOH 3 fi csec) 

DIrItfIZRIICY . -, 

K W U R L  
BE OH
L I P  OHLY 

, . , 
4 

___- .. . 

a 


PEAK YRUELEHXH ' ' ' ' ' 

PHOTOBULTIPLIER VOLTS 378.4 

PkfiGHETER5 T O  8E 5iT kAkUGLLY 

UliUELEH 6TH n8 > 253.7 
S L i T  EiDTH i n k )  8.5 
PIR FLOY 9 . a e  

-. .... . . ... L..~" ...-= .-.­..- -. . .".~ 
...~ 
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BLANK 
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STANDARD 2 
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STANDARD 4 

STAP4DkRU 5 
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-3 work order I01-07-213 

tlrei-: 07/10/01 

! "ZZSP CODE i Sample 3 Sample 02 sample 03 Sample-E Sample= ! 

i default units I !entered vnita? centered units! genrered units' ienceted "nit%) icncarcd UnlEB: 1 


I I 

I =  I 7.930 10.1100 9.310 16.400 u.400 I 

I W ? l  I m s k  n g h  W/kS q / * g  d h  i 

1 I 


J k S T c o D E  ; sample 2 SaqSk Ssmple 13 saraple +f. ~ Sample I 

[ drfsulc units ! (encrred units1 (entered units1 !enrered units: lmtered unirs) ientcred units1 I 

1 ! 

I =  i 0.005 0.014 0.984 0.084 44.9 I 

I -911 I 
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CASE NARRATIVE 

PROJECT: Science Applications Int’L (SCIEO2) (Work Order # 0307213-01 to 36) 

METAL 

Mercury analyses were performed in accordance with S W  846 Method 747049 and meet the 
required QC criteria. 

Initial calibrationswere performed within 0.9996 to 0.9998 Correlation Coefficient. 

The daily calibration were verified by Initial Calibration Verification (ICV) standard and 
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

Laboratory control samples recovery were within the acceptable control limits. 

RPD calculated for duplicate analyses were within the acceptable control limits. 

Sample * 0307213-10 was analyzed in triplicate due to the solid sample matrix. Duplicate 
sample result was lower than other two, it may be due to the sample matrix, and ir did not used to 
repon. 

For all the analytical batches Post Digestion Spikes (PDS) were performed due to the high level 
of mercury present, except for sample 0107213-33. Matrix spike and matrix s ~ i k eduplicate 
wen: performed for sample 0107213-33. One of the matrix spike recovery was out of range. 
PDS wasperformed and it’s within range. Corrective action wasnot required. 

h4ethod blanks were free of contamination. 

Jyoti Desai (Date) 
QA Coordinator 
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EVALUATION MERCURYOF'hEATMENT OF BULKELEMENTAL 

Sample DilutionRecord 

karnok t IOminai 

107213-01 	 (0.2129/20 ml 
I 94.3 

0107213-02 	 )0.2299/20 ml
I 87.3 
I 


010721343 	 )0.2019120 ml 
I 99.5 
I 


0107213-04 0.2154120 mi 

93 


0107213-05 	 lo.zgnoml 

I 100 

1 


010721346 	 lO.2grZO rnl

I 100 


0107213-07 (0.207gI20ml 

107213-08 0.221gQO ml 
90.5 

I

I 


0107213-09 lO.219gQO ml 
r ! 91.3 

0107213-10 0.219gEO rnl 
91.3 

I 

0107213-100 (0.239gQO rnl


I 83 7 

I 


0107213-10T l0.218gQO ml 

I 91.7 

a 


l1st 12nd 

10.01 mll l0 ml 1 mlllO mi 

I 1000 10 

i 


10.01 mWlO ml 1 mu10 ml 

I 1000 10 

I 

10.01 mVlO ml 1mu10 mi 

I 1000 10 

I 


10.01 mUlO mi 1 mu10 ml 

I 1000 10 

1 

10.01 mulo ml 11mulo ml
I 1000 	 I 10 


I 

0.01 mVlO ml 1 rnU lO ml 

1000 10 


10.01 mV10 mi 11mUlO mi 

0.01 mUlO ml 1 mUlO mi 

1000 10 


I

I I 

10.01 rnlllO ml I1 mlllO mi 

- 1000 I 10 

I I 

10.01mUlO ml 11mV10 ml 

i 1000 	 I 10 


I

I 

10.01 mVlO ml 1 rnlllO ml 


1000 10 

I

I I 


10.01 rnlllO ml 11 mll l0 ml 
I 1000 I 10 


i3rd ITotal DilutionFactor i 


I I 

I )943.000

I 

f I 

I 1873,000 


I
I I


I I 

I 

1 
1995.000 I
I 


930.000 

f 

I 1.000,000 


I 

1,000,000 


I 

I 


I I

1 

I ~905.000 

1 

I I


I 1 

1913,000 

913.000 

I 


a37.000 
I I


I 

1917.000 
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0107213-11 20 rnlRO rnl I 

1 


0107213-12 20 rnlRO rnl 

1 


~ 


I I I 

0107213-13D 	 120rnV20 mi 10.1 rn1110 rnl 

I 1 I 100 I 
I 


0107213-14 20mV20 rnl 11rnVlO rnl 

1 I 10 


I I I 
0107213-18 	 12 rnV20 mi 10.01 mWO rnl 1 


1 10 I 1000 I 

I I 


0107213-19 2 rnV20 rnl 10.01mVlO rnl 1 


0107213-20 20 rnlRO rnl 

1 


1 

I 

I 
I100 


10 
I 


1 I I 


I I10 000 


I 


I 

1 
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Sample Dilution Record 

Sample IOriginal I l S t  12nd 13rd \Total Dilution Factor ] 

I 1 I ! 

OlW213-27 20 mlRO ml 0.01 mUl0 ml 11 mu10 ml I I 


1 1000 	 I 10 { 10.000 

I I 1 


I I 

0107213-29 120 mV20 ml 0.01 mlllO ml 11 mUlO mi 


10.000
I 1 1000 { 10 3 

0107213-30 (20 mV20 ml 11 mWlO ml I I 
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Sample Dilution Record 


Sample# lOnginal llst 12nd 13rd (TotalDilution Factor 


E 

B-110 4% 




--"?-TI 
, -d.2 

EVALUATION MERCURYOF YREATMENT OF BULKELEMENTAL 

Enviranmenral herprrses Hg Miscellaneous Rs-is 
Merars Deoarrrnenr 

7-11-0 \ Ck-&&.SkuA) 

. 
Acceprance Crtrerta: 

Guoltcates (-+I-)25% 
E6SpiKe fiecovery MEAN RECOVERY [ r / - ) 3 * ~ ~  
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Environmental Enterprises Hg Aqueous Digestion Log Metals Department 

BATCH QC DATA 

SPIKE SOURCE STD PREP nY SPIKE INFORMATION 


PIG7 &&!!+ I 
piQ'1 -Jnfd- " 

I , 

1r Acceprance Criteria: 
Duplicates ( + I - )  25% 

MEAN RECOVERY ( -I-)3'SD 

ug/L ug!L ug!L spike u.g/L 
run 1 run 2 mean rpd value sx t s p  36rec
q70, m, %@.% a 5  S.OOU~!L -9.'­

s<' c iccr )  

a . 5 m l  C L p  ( \oc.c) 

ATE ANALYZED 
AMPLE NUMBER 

q - \  t-cj
7 -an-

5 0 I - I  I luppb 

q. 2 - c 7 .  s: .i 
. L- ' 7 s . ~. / .  

DEPT. SUPER ___ 
j J

INORGANIC SUPER.-

l ? { .  24 '] (3 CY. 4 $ *'!. 5 I;- 3 d S  2 . h ~  
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@
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]BATCH QC DATA J 

Mj 
SPIKE SOURCE SPIKE INFORMATION 

a - l a . m L F e * J  
+aswo� . . lD4+~I  

Acccprance Criteria: 
Duplicares (+/-) 25% 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

1 

DEPT. SUPER - INORGANIC SUPER.-

I 
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+K#(IKAR f b  nq 
PLlNK PEPLICdfE 1 A I N U I L  

" a B S ? R d H C E  COKCEHTRRTiCN fX OK 
I H i E G R A T t O N  3.8 i s a c )  AIR ONLY 

PI!I HI 1N1; 
PEPCtl F O P 1 M  


OPERitIOf!  
4 4 T E  
E 6 T C H  HO 

FDRf lAT  BEQIJENTIAL 
OkTk P R I H T E Q  E N H  RELUING 
P R I H T  DlJRIHG RUN 
iHSTRUf lE#T  STATUS NO 
C A L I W t A T i O N  RESIJLTS YES 

P H O i O W U L i I P L I E P  W L T S  394 8 

P A R i t f l i T E R S  T O  BE SET HAHIJRLLY 

YRSELEHGTH C nm '1 253.7 
SLIT Y I D T H  !nm) 8 5  
A I R  FL04 8 . 8 8  
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CAL!SRLi!r)H GRAPH 
SIMPLE LABELS 

LINES PER LEPliiT PirtE 
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e m r :  PEPL!CRTE 1 HRNUAL 
RBSDRBLHCE COHCEHTRPTIOH BC OH 

PPI i iT IHC 
REPORT FORtlRl  

OPERBTOE 
OITE 
E1TCH NO. IZ78 i 3 6  

FORIIBT SEQUENTILL 
LIATR PRIHTEP 
PEIHi 

ERCH $Efi!J!NG 
OURING RUH 

/. 

IHSTRUEENT STATUS NO 
CfiLl8RATIDH RESDLTS YE5 
CLLIBRLTIOH GRIPH YE F 
SPHPLE LABELS YES 
LiHiS PER REPORT PBGE ii 

ALIGH 02 LkHF ­
I ; : : : : , : : : , 

RLICIl  HC LBHP 
F E W  HPUELEHGiH' : ' , 

PHOTr?HV?TIPLIER UOLTE P 4 . A  

PHRLHETERS TO OE SET NPHUALLY 

YkUELEHGTH ( ~ 8 )  253 7 
SL;T HIDTH (n r )  9 5  
P i e  FEOU a . 8 8  
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REPORT VC. ALTE9 FACILITY 

TO DEPT OF CIVIL h ENVIR. ESC. 

CNCIN%ATI, GXIC 4522;-0971 

A X E N  L f m A  RIESW 

CSIm SCIECI SApIpLes u 
-.VU SClEiCS hPpP:ICATI!JNs ? c ' L  

PACXLLTY 

WORK ID 5 / 2 5 / ? 2  IC?LEACHAz Wh3-08 
TAXW m m a  
W S DEL?VS?.E2 

TYPE LEACHATf 

P.O. 44c303es9z 

mfCZunder fieuazatc mver 
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P R S P m  Fnvironmenral Enternrises 

BY 1 0 1 5 3  CiriCinnaci-DaKorr Rd. 

Cmcima:i, Chi0 45241 

A m Deiibe Cants 


PHONS L523) 772-2518 COknACT .?xaN 


Enclosed are the results cf specified sdmles subnitred for 


analvsie. I f  VOY have any outscions d u s t  ==e o?ier # for 


faster identification. 


0H;O EPh CERTIFIC4T?@S: CK3?IU\L U4595, HICROBIOLDGICAL l0IO 


Q A ? W  ENCLCSiPiLBS. 
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EVALUATION OF BUMELEMENTALOF TREATMENT MERCURY 

CASENARRATIVE 

PROJECT:Science Applications Int,L (WA3-08) (Work Order # 0105904-01 to 10) 

METAL 

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the 
rcquired QC criieria. 

Initid calibrations were performed within 0.9999 Correlation Cocfficient. 

The daily calibration were verified by Initial Calibration Verificativn (ICV) standard and 
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

Laboratory control samples recovery were within the acceptable control limits. 

RPD calculated for duplicate analyses were within the acceptable control limits. 

A Post Digestion Spike was performed due to the high level ofmercury present. 

Method blanks was free of contamination. 

5 - 1 d t l ' D Q C ' ~  c ,  6/4 f a  1 
Jyoti Desai (Date) 
QA.Coordinator 
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Sample DilutionRecord 

)Sample# JOrigmal [ l s t  l2nd 13rd fTotaI Dilutron Factor 1 

0105904-01A 12 rn1120 ml 10.1mWlO ml 10.1 mVlO ml I I 


1 10 1 - IO0 I 100 I 1100.000 
I 


0105904-02A 2 m1120 rnl 0.1mVlO ml 10.1 mlllO ml 

10 100 1 100 100.000 


I 1 I

I I I I I 


010590403A 	 120mV20 ml 11 mil l0 ml I I I 

I I I in  I I in  


0105904-06A 	 12 m a 0  ml 10.1mlllO ml 1 I I 

I 10 I 100 I ' l I .Ooo 


I I 

010590447A 2 mu20 ml 10.1 r n I I l O  ml 

I I 

0105904-08A 2 rnE0 ml 10.1 mVlO ml I 


10 	 I 100 1,000 

I I I I 


0105904-09A (2 mU20 rnl (0.1 r n l l l O  ml I 1

1 70 ' I 100 I1,OOO 


I I I

I I I 

I
I 

I
, 


0105904-1OA 	 12mIQ0 rnl 10.1 rnVlO rnl I 

I 10 I 100 1 I ?  OD0 
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BATCH QC DATA
SPIKE SOURCE STD PREP # 

F M  cis> J392­
-
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fm ic c Y )  A x X L  

Acceptance Criteria: 

Duplicates ( + I - )  25% 

%Spike Recovery MEAN RECOVERY [+/-)3‘SD 


DATE ANALYZED 

SAMPLE NUMBER 


ANALYST DEPT. SUPER -
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EWlRONMENTAL ENTERPRlSES,1NC. 

UNIVERSITY OF CINCINNATI 
QC REPORT 
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b w  DATA 

CASE NARRATIVE 

PROJECT: University ofCincinnati (Work Order# 0103491-01to 09) 

METAL 

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the 
required QC criteria. 

Initial calibrationswere performed within 0.9997 Correlation Coefficient. 

The ciaiiy calibration were verified by lnitial Calibration Verification (ICV) standard and 
Continuing Calibration Verification [CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

Laboratory control samples recovery werewithin the acceptable control limits. 

RPD calculated for duplicate analyses werewithin the acceptable control limits. 

Post Digestion Spikes were performed due to.the high level of mercury present. 

Method blanks were fiee of contamination. 

Jyoti Desai. (Date) 
QA Coordinator 
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Acceprance Criteria: 
Duplicates ( + / - I  25% 
%Spike Recovery MEAN RECOVERY t +/-)3'SO 

ug/L uglL uglL 
spike added.  . run 1 run 2 mean 

L i s  L Q L  L 5 

DATE ANALYZED 
SAMPLE NUMBER 

h, 


ANALYIST DEPT. SUPER - INORGANIC SUPER.- 1 
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Environmental Enterprises Hg M i s c e l l a n e o u s  G3x Metals Department 

kBATCH QC DATA 

STD PREP # SPIKE &FORMATIONQ\s  I 
c?qlT 

Acceptance Crirerla: 
Duplicates ( + /-I 25 % 
%Spike Recovery MEAN RECOVERY (+/-)3'SD 

ug1L 0 g L  ug1L spike uglL 
run 1 run 2 mean rpd value sx ASP %recspike added 

5,27=0- *1,bcmoo~1- 5.OOugtL - -\& 1 ­

a B-147 



RAWDATA 

.~. .. 

INSTCrldiHi STnTCb 
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SRSPLE LkBELS 

LINES PEP REPORT PRGi 
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YFS 
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VC, ALTEX FACILITY PRSPARED Envtro-~ral Enterorrscs 
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C1R-T:. O X O  45221-C071  Cl*ClnaCi. Ohio 45241 
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PIgC 3 


Received: lf/M/Ol 


I TEST CODE 


1 default  un>t.s 
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I =  
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! TEST CODE 


[ defaaLr mirs  
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I =  

'I a3/1 
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I sample a Sample g Sampie Sample S.nale 05 1 
I ( m r c r c d  u x l t s )  (entered c n i c s '  reocertd u~.1r4: tenrered mi%*) les-ered un:ts' 

I I 
I <0.0005 0.00105 0.00156 0.00105 0.001.4 I 
i 	 ! 

I 

I sample 21 Szsqle 22 Sample Sample ;rr Sample s I 
! ieatertd a n i t s ,  icaccred Uni ts !  lcntrrcd ur.il.s~ ic:!tard U r t i t i l  ;entered un i t s?  I 
I 

1 0.00588 0.00611 0.00284 0.00613 0.110 I 

I 	 1 
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EVALUATION OF TREATMENT MERCURYOF BULK ELEMENTAL 

CASE NARRATIVE 

PROJECT: Science Applicationslnt'L (SCIEO2) (Work Order # 0112039-01 to 43) 

METAL 

Mercury analyses were performed in accordance withSW 846 Method 7470A and meet the 
required QC criteria. 

Initial calibrations were performed within 0.9998 Correlation Coeficient. 

The daily calibration w& verified by Initial Calibration Verification (ICV) standard and 
Continuing Calibration Verification (CCV) standard. JCV and all CCV recoveries were within 
the acceptable control limits. 

All the laboratory control samples recoveries were within the acceptable control limits. 

RPD calculated for all duplicate analyses were within the acceptable control limits. 

Matrix spike matrix spike duplicate samples recoverieswere within the acceptable control limits. 

Fortwo&lytical batches Post Digestion Spikes (PDS) were performed due to the high level of 
mercury present. 

All method blanks were free of contamination. 
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Envimnmentd Enterprises Hg Aqueous Digenion Log Metals Depanmern 

Duplicates (+I-)  2546 
MEAN RECOVERY I+/-)3'SD%Spike Recovery 
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uglL uglL ugfL spike ugiL 

spike added run I run 2 mean rpd . value sx + s p  %rec 

!-I fl s c  ; - I  5.OOugfL %i x' 
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;L'> ;'>!I ;c 
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DATE ANALYZED \ a-1s- 01 5.111 
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SEOUEHTIAL 

ERCH RELOIHG 

DURING RUN 

HO 
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fG 
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CASE NARRATIVE 

PROJECT: University of Cincinnati(Work Order # 0101549-01 to 09) 

METAL 

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the 
required QC criteria. 

Initial calibration was performed within 0.9998 Correlation Coefficient. 

The daily calibration were verified by Initial Calibration Verification (ICV) standard and 
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

Laboratory control sample recovery were within the acceptable control limits. 

RPD calculated forduplicate analyses were within the acceptable control limits. 

Matrix spikes recovery were within the acceptable control limits. Post Digestion Spikes were 
performed due to the high level of mercury present. 

Method blanks were free ofcontamination. 

‘*;t/7.’ Q& & I C  01- 3+/ 
Jyoti Desai (Date) 
QA Coordinator 
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Envimnrnenral Enrerprtses Hg Miscellaneous 

BATCH QC DATA 

SPIKE SOUR STD PREP X 

c, \c F \ W  
b%%% tg-13%$--

Acceptance Criteria: 
Dupkates I+I - )  25% 
%Spike Recovery MEAN RECOVERY I +/-)3'SD 

ugR uglL uglL
spike added run 1 run 2 mean rpd 

DATE ANALYZED 
SAMPLE NUMBER 

ANALYIST DEPT. SUPER __ 

0 


Mtrals DePaKmenr 

P 

c 

c 


I 

c 
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SPIKE INFORMATION 
'\%-I1 BY.!77mi 

.%rn 1- OF+y+ 

mike uglL 
value sx -sp %rec 
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E N V I R O N M E N T A L  E N T E R P R I S E S ,  I N C .  

A N A L Y T I C A L  S E R V I C E S  D I V I S I O N  - L A B O R A T O R Y  


1 0 1 6 3  C i n c i n n a t i - D a y t o n  R o a d  


C i n c i n n a f i ,  O h i o  4 5 2 4 1  


February5.2001 

Linda Rieser 

Academic Director 

ALTER Facility 

Civil and Environmental Engineering 

Universityof Cincinnati 

(513) 556-2060 Off~ce 

(513) 556-3146 Fax 


Dear Linda: 

This letter is in responseto your voice mail left for Debbe Jones on Monday, February 05.2001. In an 
effort to attempt Io achieve bener surrogate sludge recoveries. we will be conducting a few cornpanson 
studieson the samples submifledfor analysison Olt24/01(EEI Wwk Order # 01-01-519). 

J4J.9. 

As we have discussed in the past. working with many of the samples that you sub it can be somewhat 

of a challenge merely due to the high levels of mercury present relative to the OSppb to 40.0 ppb linear 
range of our instrumentation. Many of the analyses require 100,000 IO l.OOO,OOO times dilutions in order to 
fall within the instrument capabilities. Each and every dilution made introduces possible decreases in 
precision and accuracy. Additionally, in order to prevent possible carry over or cross contamination with 
other samples analyzed in our laboratory(Le. drinking waters), these dilutions, as well as the digestions of 
your samples are performed using disposable materials (Le. digestion cups, ependorf pipetters, and 
centrifuge tubes). These materials may not meet the same level of accutacy as with the use of Class A 
glass materials. These may be contributingfactors to the apparentlow recoverieson your samples. 

�PA SW846 methods suggest using 0.29 aliquots of solidlsludge samples for mercury digestion. 
Needless to say. 0.29 is a very small amount and raises questions of the ability to digest and analyzea truly 
representative sample. This may be a contributingfactor to the apparent low recoveries on your samples. 

As you are awam. in recent years we have switched our mercury digestions from BOD bottles to an 
Environmental Express HotBlock digestion system. This. switch allowed us to utilize disposable digestion 
vessels to avoid contaminations and to reduce-our amount of reagents used and waste producedto 115* of 
the original amounts. While we did reduce the amount of aqueous sample proportionally (from lOOmL to 
ZOmL), we have continued to use 0.29 of solidlsludgo sample while reducing the amount of reagents. We 
felt that attempts to use 0.049 of sample would make it even more difficult to digest and analyze a truly 
representative sample. So a question might be 'Are we using too much sample or not enough reagent?' 
This may be a contributing factor to the apparent low recoveries on your samples. 
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- 2 - February 6,2001 

Supporting data show that we continue to achieve acceptable recoveries on our purchased soil 
laboratory Control Sample (LCS), suggesting that sufficientreagents are present for 0.29 of solidlsludge 
samples. Iacknowledge qat there are various forms of mercury that may not be present in the purchased 
soil LCS !hat we analyze. Pernaps the fwms of mercury present in your samples are not accurately 
represented by the soil LCS we are using. This may be a contributingfactor to the apparent low rewvenes 
on your samples. 

The following steps will be performed in an attempt to W t e  potentialsources for low surrogate sludge 
sample recoveries. 

1). In order to validate our dilution techniques. a 1DODpprnstandard (the hghest standard purchased 
by our laboratory)will be diluted and analyzed inthe same manner as the SmpleS. 

2). In order to validate that we are not using loo much sample or too little reagent.'the soliisludge 
samples will be redigested intriplicateusing 02g. O.lg, and 0.0%. vhile each digestion will receivethe 
same amount of reagents. 

Unfortunately. Ihave no suggestionsas to how we can validate that our digestionsare adequatefor the 
particularforms of mercury present inyour samples. 

Pleaselet me know if you haveany suggestionsor additionalquestions. 

Thank you. 

Jason M. Lykins 

Assistant Laboratory Manger I Metals DepartmentSupervisor 

Environmental Enterprises, Incorporated 

AnalyticalServicesDivision-Laboratory 
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I TEST CODE I sanrp1e S.nrpl.2 sample sample sample 0s ~ 

I default irnlts I lemer& units) lenzered m i t k i  tenrered units1 !entered unztst I C ~ X E T E ~cnztsi ! 

I I ! 

I =  I 1.92 0.611 0.U7 0.103 0.0173 1 

i W / l  I ! 

I I 


I -T mm 1 Sample 06 SdcDp1e E sample 0s sample 09 Sample 0 1 

j default units ! lcncered mitsi (entered u n i t s )  (entered units! (entered units) (entered units) 


I I i 

lu:  I 0.0153 0.0517 0.00885 0.00609 <0.0005 I 

I W t l  ! i 

I I 
-

1 TEST CODE i Sample sample 12 sanple 1. Ssmple r Sample g I 

1 defaulc wits ! lenzered units1 {entered u n i t s !  (entered cnits) (entered un~tsl (enrered mi:s; 1 

I I I 

I =  1 0.00656 0.0216 0.0278 0.108 co.ooo5 I 

I nq/l . I I 

I I 


I TEST CUDE I Sample 11 Sample Sample saxple ;rr Sample I 

1 default units ! lentercd units) lenrrred u n i t s !  (entered unirs)  (enrered utxts!  fencered units) 1 

! 1 

I =  I 6.I70 6.930 6.040 2,530 


I 1 m3/kg w / * g  Wlkg rallkg 

I 


B-190 
 43 




EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

ENVIRONMENTALENTERPRISW:INC. 

QC REPORT 

UNIVERSITY OF CINCINNATI 


SCIE02 


a B-191 



CASE NARRATIVE 

PROJECT: Science Applications Int'L (SCIE02)(Work Order # 0112515-01 to 33) 

METAL 

Mercury analyses were performed in accordancewith SW 846Method 7470A and meet the 
required QC criteria. 

Initial calibrations were performed within 0.9995to0.9998CorrelationCoefficient. 

The daily calibration were verified by Initial Calibration Verification (ICV) standard and 
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within 
the acceptable control limits. 

All the laboratory control samples recov&es were within the acceptablecontrol limits. 

RPD calculated for all duplicate analyses were withim the acceptablecontrol limits. 

Post Digestion Spikes (PDS) were performed due to the high level of mercury present in the 
samples. All PDS recoveries were within the acceptable control limits. 

All method blanks were freeof contamination. 

__ .. . . 

B-192 a 




:tzez 

EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

TABLE OF CONTENTS 

METAL 
PAGE # 

Work Order # 0112515-01 to 15 and 29 to 33 


Initial and Continuing CalibrationVerifiemtion Recovery Data..., ......,..-......._.. 1 


Quality Assurance Report.,... .......Y....l...,....U........U..UI...Y..I...U......_...-..-......_. 2
-

Sample Digestion Log....,.......,,... ...........-.”......-I.I -...-..- 3.4 . 


Sample Dilution Record........................................................................ 5 


Mercury Analysis Data.., ................-., .---..................... ........................ ..... 6 -8 


Work Order # 0112515-16 to 28 


Sample Digestion Log.................................................. ”....,.. ..................................... 9 


Sample Dilution Record........................................................................ 10 


Mercury Analysis Data.......................... ........................................................... ....... 11- 13 


B-193 




. .,__;___--

I ’ 

’ 2Y o 

B-194 
 0 




i,
z 

I­

2 


a B-195 




B-196 
 a 




-- 

"" -
EVALUATtONOF TREAT~ENT MERCURYOF BULK ELEMENTAL 

* r e
Hg Aqueous Digemon Log k t a b ~ m n ~ n tL: 

ugA uglL uglL spike ug/L 
run 1 run 2 mean rpd value sx +sp %recrn- -0 5.OOugR a>O A \.I­

-mQ 5 - 8 1  s x  
5 m l  S Q 6  CY&) 

DATE ANALYZED 
SAMPLE NUMBER 20 4 3 x 2  = 4 i s - I .  so 

40  
- x i 5 3  lot / 

DEPT. SUPER - INORGANIC SUPER.-

Page 

B-197 




I--

Sample Dilution Record 

]Sample x JOngmal llst 12nd 13rd ITotaI Dilueon Factor 

B-198 a 




,
-.?-I1.-::5&2+ 

EVALUATION OF TREA~MENT MERCURYOF B U L K  ELEMENTAL 

J 

JRUGRRll 16 Hq
e w I :  REPLICRTE I 
ReSORBlHCE CONCERTRRTiOH 

IWIECPRTIOH 3 . 8  (set)

P P I  MT IHC 
REPOEI FOPlRr 

CALISRSITIOH RESULTS 
t R L i B P 6 T D J H  GRkBic 
..... _ _  :GELSs a w :  - .. -- . 

LIBES PER SEPORT F t i i E  

B!.8?.28PZ 

1496 1497 

YES 
YE': 
YES 
6E 

n R n u R L  
BC OH 

R I P  OHLT-
/ /  

4 

B-199 



B-200 a 




EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

43 8-201 




- -  - -  

IRAWDATA t i l  E 

d Environmantai Enterprises 

iill 

a 

a

i 


lBATCH QC DATA 

Dupiicares [ +/-) 25 % 
%Spike Recovery 

u g N  
spike added . run 1 

35.44 

Hg Miscellaneous ­
hlerals Departmen: 

J 

spike ug/L 
vaiue sx +sp %rec 
5.OOuglL D‘4N O 7. 

INORGANIC SUPER.-

MEAN RECOVERY (+/-)S*SD 

ugit ugiL 
run2 mean rpd

3 4 . 5 i  34.98 2.-

DATE ANALYZED 
SAMPLE NUMBER 

ANALYIST DEPT. SUPER ___7 



I -

--* ,+ 

EVALUATION OF BULKELEMENTALOF TREATMENT MERCURY 

. 

43 B-203 



-- 

1 1RAW DATA 

-- - ..-. ,  .. 

\ W 
E 

.... 

' 	 JROGRPR 16 Hq
e L f i n x  R E P L I C A T E  1 
I B S O R B I N C E  CONCENTRfiTIOti  
l H l E C R R T I C N  3.8 I S e ? c )

PPIHi IHF, 
REPBRT CQRIILI 

BPE."SiO!? 
D R T E  
8LTCH NO 

F O H I I T  

DATA P R I H i E D  

P2IK 

I H ~ I E I J A E H T  S T A T U S  

C R L I B R A T I U N  R E S U L T S  

C A L I B R B T I U H  GPdPH 

S R A P L E  L I B E L S  

L I N E S  PEP PEPOFT PLGE 


. . . .. _  .-. 
YAUELEHGTH Cni-F 

H O  
, c 
I C 5  
Y E S  
Y E3 

A6NUAL 
6C Ot i  
A I R  ONLY 

-

_ . I  
... . _c 

. .  ._+ . 253.7 
8 5  
8.W 


. "
i _,.. 

. . . . . . . . . . . . .  ".,:L"I . . * 



..c­
&*:a% 

EVALUATiON OF TREATMENT MERCURYOF B U L K  ELEMENTAL 

tm­


t3 B-205 




8-206 
 a 




1- . ". . 

EVALUATION OF BULKELEMENTALOFTREATMENT MERCURY 

E N V I R O N M E N T A L  E N T E R P R I S E S ,  I N C .  
A N A L Y T I C A L  S E R V I C E S  D I V I S I O N  - L A E O R A T O R Y  

l o l l 3  C i n c i n n a l i - D a y t o n  R o a d  

C i n e i n n a t 1 .  O h l o  4 5 2 4 1  

February 14.2001 

Linda Rieser 

AcademicD i i  

ALTER Facility 

C i l  and EmimnmtaiEngineering 

Universityof Cincinnati 

(513) 556.2060 0­

(513) 556-3148Fax 


Dear Lnda 

Thm letter addresses the findings of the investigatroninto the apparent low surrogate slalge sample 
remvenes assoaatsdwth the samples submmedfor analysts MI 01124/01 (EEI Work Order# 01-01-519). 

rq 1 

As discussed in a prevlws corraspondence. the folkmng steps wem performed in an attempt to d a t e  
potenQal sources for low sumgate sludge sample reaxem. Our find~ngshave been summarued m Table 
1. 

1). In o@er to validate our dilution techniques, a IOOOppm standsrd (the highest standard purchased 
by our laboratory)was diluted and anaryredinthe same manner as the samples. 

2). In order to vaiiate that we are rtot using too much sample or too lime reagent, the sdisludge 
samples were redigested in triplicate wng 0.29. 0.lg. and 0.0%. while each digesbon received the 
same amount of reagents. 

Additionally. the follomng stepswere also perfmed: 

3). Additional post-digesbondilutions were performedusingonly ASTM II water. 

4). Addkonal post-digastion dilutions were performed using ASTM II water + 4% "0,. 

5). Addibional postdigastiondilutions were performedusing a solution containing ALL of the digestion 
reagents. 

Steps 3-5 show a progression towards matching the post-dgestion diluted samples to the calibration 
standards. 

While no true statisticalcalcuiationsor evalualions were conducted. the following generalizations seem 
apparent: 

1). Analysis of the lOOOppm Reference Standard suggest an increase in recovery when dilutions were 
preparedusing ASTM It water + HNO, or a solution containing ALL of the digestion reagents. Our dilution 
techniques appear to be acceptable. Table 2 summarizes how the dilutions were prepared. . 

P h o n e  ( 5 1 3 )  7 7 2 - 2 8 1 8  o r  ( 8 0 0 )  7 2 2 - 2 8 1 8  
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- 2 - February 16,ZWl 

2). Comparisons between the 0.2g. 0.10. and 0.- sample d ~ s t i o n sshow inmnsatsnt results. 1 
wouM tend to attribute these inconsDtendas me@ to the dmkulty in obtaining a representative sample 
using such small aliquot% Since I cannot conclude that we 'are using tcio much sample or not enough 
reagent.' I am indined to amtinue wr mercllly dgesbom using Olg aliqwts af solldlsludge sampies 
dgested in2OmLs of ASTM I1  water additional requn%ddigestion reagentsadded). 

3). We have Eonsisterilly demanstrated that Itwe is an increase in recuvefies when p&t4geslion 
dilutions were prepared cising a solution mtaining AIL of the digcwtiontaagentr. Thorebm, all fukm post­
dmtiondilulionswill be prepared in this memar. 

Conclusion 

Unless instructed otherwise, our dilution techniques as well as the sample size used for the digestions 
will remain unchanged. All future postdigestion dilUtMIs will be prepared using a dilution soIubon that 
contains fiU of the digestion reagents in a ratio equivalent to m0se in the digested samples and the 
calibration standards. 

Please let us know if you have any fu-r questions. suggestions. or requests. 

Thank yw, 

Jason M. Lyktns ,
AssistantLaboratoryManger 1Metals Department Suparvisor 
EnwronmentalEnterpriser. Incorporated
Analytical Services Dhnslon-Laboratory 

! 
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Linda Riesar 

URGENT a FOR REVIEW PLEASE COMMENT a PLEASE REPLY 0PLEASE RECYCLE 

Linda. . . 

The follaWing M i a o s o f t  Word document hasalso beene-mailed to :l f i e ~ ~ n a . u e . e c h ~  


Thanks. 


Jason 
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